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INTRODUCTION
The energetic costs of reproduction are high in many avian species. Females may use endogenous reserves to meet energetic demands associated with follicle growth and incubation (Korschgen 1977 Endogenous reserves may be used to partially meet these demands. We are unaware of previous studies that examine endogenous reserves of male Tetraoninae during the period of lek display.
We examined fat reserves and breast muscle mass of adult male Sage Grouse (Centrocercus urophasianus) in two Colorado populations and tested the hypothesis that males used lipid and protein reserves during the period that they displayed on leks. We also compared differences in endogenous reserves among years to evaluate the effects of winter snow accumulations and ambient temperatures on lipid and protein deposition. Following collection, males were weighed (? 5 g) then frozen in sealed plastic bags. Before laboratory analysis, carcasses were thawed, then the feathers, head, tarsi, and wings distal from the carpals were removed and discarded. Breast muscles (pectoralis and supracoracoideus) on one side of the body were excised and weighed. Leg muscles (all muscles attached to the femur or tibiotarsus) were excised and weighed in 1985. Internal organs were also removed and weighed. Gut contents (ingesta in the esophagus, gizzard, intestines, and caeca) were removed, weighed, and discarded. Muscles and internal organs were returned to the carcass prior to homogenization in a commercial meat grinder. The homogenate was spread on aluminum foil and dried in a forced air oven at 800C for 24 hr (Kerr et al. 1982 ). The dried carcass was further homogenized in a high speed Wiley Mill until it passed through a 2-mm screen. Lipids were extracted from 10-g subsamples of homogenate with diethyl ether for 6 hr in a soxhlet apparatus (Dobush et al. 1985, Remington and Braun 1988).
METHODS
Lipid reserves were expressed as grams of fat, and as percent of live weight minus the weight of ingesta. Breast muscle mass (the combined weights of the pectoralis and supracoracoideus from one side of the body multiplied by 2) was used as an index of protein reserves. In Sage Grouse, breast muscles are probably the major source of labile protein due to the nonmuscular nature of the gizzard. Moisture content of breast muscles was relatively invariant (9 = 73.6%, SE = 1.3, n = 10), therefore changes in breast muscle mass were probably indicative of protein mobilization.
Homogeneity of variances was evaluated via Bartlett's test (Zar 1984:181) . Null hypotheses of no differences in lipid reserves and breast muscle mass among years (1983) (1984) (1985) or courtship periods were tested using a two-way analysis of variance (courtship period nested in year) for each population. Sample sizes were similar among collection periods, thus analysis of variance was robust when variances were not homogeneous (Zar 1984:170) . Multiple comparisons among all collection periods within a population were made with the Student-Newman-Keuls procedure.
RESULTS

In each population, lipid reserves of male Sage
Grouse differed among years (P < 0.001) and between early and late courtship (P < 0.001). Lipid reserves declined during courtship in all years (Table 1) . Lipid reserves of males in Jackson County were lower during early courtship in 1984 and 1986 than during the same period in other years (Table 1) . Early courtship reserves of males in Gunnison County were low in 1984 relative to 1985 and 1986. Lipid reserves during late courtship were similar among years (Table  1) for both populations. Variance of lipid reserves was smaller (P < 0.001) during late courtship in both populations (Table 1) .
In Jackson County, breast muscle mass differed slightly among years (P = 0.06) and between early and late courtship (P = 0.09). Breast muscle mass during early courtship in 1983 was high relative to other periods (Table 1) (Table 2) 
THE ADAPTIVE SIGNIFICANCE OF MALE LIPID RESERVES
Among avian species, both the timing of lipid deposition and the size of reserves accumulated are believed to be adaptive (King 1972 , Dawson and Marsh 1986 , Lima 1986 An adaptive advantage to lipid deposition may exist even though fat reserves were not adequate to meet a large proportion of total energetic demands during courtship. Male Sage Grouse may mobilize lipids to meet energy requirements during short periods of high energetic demand. Periods of high energetic demand may occur during the relatively short (<1 week) peak of female attendance when males display intensively, or on days when cold temperatures or wind increase thermoregulatory costs. Although endogenous reserves are small, accumulation of lipids prior to breeding may be selectively favored if an individual's ability to display during a period of high energetic demand is influenced by the availability of fat reserves. The availability of fat reserves during peak female attendance may be especially important because male reproductive success is primarily determined during that period. An additional benefit to prebreeding lipid deposition may exist if male foraging time is reduced during female attendance, and males need to mobilize fat to counter a reduced intake of exogenous energy sources. Mobilization of lipids may not be synchronous among males in a population, and thus explain why mean weights of adult males diminish throughout much of the courtship season (Beck and Braun 1978).
